Sequential alterations in growth control and cell dynamics of rat hepatocytes in early precancerous steps in hepatocarcinogenesis.
This set of experiments is the second of a series designed to explore alterations in cell dynamics and growth control of new populations of hepatocytes that appear to play a role in the carcinogenic process induced in the liver by chemical carcinogens. This is part of an ongoing study of the biochemical and molecular basis for cancer development. A rat model for hepatocarcinogenesis, the resistant hepatocyte model, was chosen with its synchrony of several steps in the process. Carcinogenesis was initiated by the administration of a single necrogenic dose of diethylnitrosamine. Resistant hepatocytes so induced were stimulated to proliferate rapidly to form nodules by a mitogenic stimulus in the presence of a brief exposure to dietary 2-acetylaminofluorene sufficient to inhibit the proliferation of the majority of uninitiated hepatocytes, the nonresistant population. A small subset of these hepatocyte nodules, the persistent nodules, was examined at 2, 4, and 6 mo postinitiation. Duration of phases of the cell cycle, growth fraction, doubling time, cell death, and cell loss and the responses and subsequent recovery after the application of a strong mitogenic stimulus, partial hepatectomy, were measured. The first precancerous hepatocyte nodule, at 2 mo, showed a "normal" duration of phases of the cell cycle. The growth fractions were about 4,4, and 8% at 2, 4, and 6 mo, respectively, as compared to 0.4% in the surrounding hepatocytes. Accompanying the increased growth fractions were considerable levels of cell loss, measuring about 3% at 2 mo and 7% at 6 mo. At 6 mo, the hepatocyte nodule population, unlike the hepatocytes in the surrounding liver, shows a failure to return to its base-line level after stimulation of cell proliferation by partial hepatectomy. The results of this study have identified two new steps in the early precancerous phase of hepatocarcinogenesis relating to alterations in the control of cell proliferation and are consistent with the hypothesis that new and evolving cell populations may play an important role in the step-by-step carcinogenic process. These new populations appear to acquire alterations in growth control in a seriatim fashion, with retention of some "normal" properties.